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NEW PROCESS OF LIQUEFYING OXYGEN.* I has "?een cooled to -70· by mea�s of chloride of methyl-
. . ene m the manner I shall explam further on, the ethyl-

LIQUID ethylene, the preparatIOn and use of WhICh ene there accumulating possesses at this temperature 
I have already explained, shows, at its boiling point but a week tension, and it may therefore be run with
under the pr,essure of the atmosphere, a tem�e�atureo{)f out sensible loss into the test·tube, L, when the cock, r', at least -103' C., only s�)lne 10 f�om the crItICal teJ�- is opened. This new arrangement I have adopted for 
perature of.oxygen (-113 C.l. It IS understood h?w, m ethylene and formene allows the liquefied gas to be thl;l �xpansIOn of compressl;ld and cooled oxygen m the cooled as well as though the whole reservoir containing bOlhng ethylene, the lowermg of the temperature result- it were of the same temperature as the worm. 

CLE:llATIS DAVID lANA. 

ing from the eX'p�nsion e?a�led me to esta?lish ". a t�� The glass test-tube, L, is arranged.in a vessel contain
multuous E.lbullltIOn con�mumg an apI?rec�able tIme: ing air dried by means of pumice and sulphuric, Go' 
In reg-ula.tmg the expanSIOn so as .to mamtam a cer�am and in this way hoar-frost is prevented from being depressure III t,he tube, the oxygen IS seen for some tIme posited on the refrigerated sides. 
completely lJquefied. When the ethylene has been received in the test-

THIS is one of the annual species introduced from 
Northern China by the Abbe David, and appropriate
ly named after him by the late M. Decaisne. For the 
specimen whence our illustration was taken, we are in
debted to Mr. Lynch, of the Cambridge Botanic Gar
den, and a comparison of the figure now given with 
that in M. Decaisne's memoir on the tubular flowered 
clematis will show how greatly the plant has advanced 
in the matter of attractiveness. The flowers are of a 

rich blue color, with a powerful perfume, as in Clematis 
flammula, and so far seem to have produced stamens 
only. M. Decaisne mentions that the dried specimens 
in herbaria are likewise male. The plant dries down 
in winter, but the stock is quite hardy, so that we have 
in it a notable addition to our collection of herbaceous 
plants. A full description is given in M. Decaisne's mo
nograph in the Nouvelle Archives du MUSeum and in 

When by means of the air-pump the evaporation of tube,L, its evaporation is accelerated by passing through 

FIG.t. 

liquid ethylene is accelerated, as was done by Faraday 
with protoxide of nitrogen and carbonic aCld, its tem
perature is reduced much below the critical point of 
oxygen. . 

With a view to avoiding the inconveniences and 
complications involved in the necessity of working in 
vacuo, I indicated liquid formene, which with the 
greatest ease achieves the liquefaction of oxygen and 
nitrogen. Notwithstanding these advantages, in con
sequence of the perfection to which I have recently 
brought the preparation and management of ethylene, 
it has seemed to me that this substance should be pre
ferred to formene, and so, by means of boiling ethylene 
in open vessels, I have succeeded in obtaining a tem
perature sufficiently low for the complete liquefaction 
of oxygen. 

The preparation of ethylene by means of sulphuric 
acid and alcohol is frequently impeded by the frothing 
of the material terminating the experiment before the 
gas has been completely liberated. The admixture of 
sand, recommended by Wohler, does not always serve 
to counteract this frothing, but I have found the addi
tion of a small quantity of vaseline efficacious in this 
respect. 

The material I work with consists of 400 grammes of 
alcohol 2 000 grammes of sulphuric acid, and 15 to 20 
gramm�s 

'
of vaseline. This is warmed in a glass globe, 

of 5 or 6 liters capacity, over a burner in the usual way. 
The gas is washed in two large flasks of caustic soda, 
and then collected in a water-gas holder. Bymeans of 

FIG. 2. 

a mercury pump the ethylene is dried by passing 
through a flask of sulphuric acid, and condensed in steel 
bottles having a screw tap. 

Fig. 1 represents the apparatus I made useof to liquefy 
oxygen by the rapid evaporation of ethylene by means 
of a current of air or of refrigerated hydrogen. The 
liquid ethylene is inclosed in the bottle, E, which is 
fixed. to a vertical support, with its mouth directed 
downward, and is in communication with a copper 
worm, SS, of 3 mm. to 4 mm. in diameter, closed at its 
lower extremity by a screw cock, r'. After the worm 

• Nrgm �lle IPllI"IIll rt� fJIIIIAgue, br M. L. Cllilletet. From Nature. 

it a current of air, or, still better, of hydrogen dried by 
its passage in the vessel, C, containing chloride of cal
cium, and cooled in the worm, S'. 

The two worms in which the air and the ethylene cir-

OLEMA TIS DAVIDIANA: HARDY ERECT HERBAOEOUS PLANT: FLOWERS BLUE. 

culate are plunged into:chloride,:of methylene, which is 
rapidly evaporated by means of dry and cool air, and 
in this way a temperature of -700 is obtained. 

the Flore des Serres, vol. xxii., p. 163. For the rest, our 
illustration tells its own tale.-The Gm'deneTs' ChTon
icle. 

Fig. 2 shows the arrangement of the oxygen appara
tus and the compression pump. When the tube, To, is FRENCH METHOD OF EXTERMINATING THE 

PHYLLOXERA. 
plunged into the ethylene, the evaporation of the 
latter is accelerated by gently opening the cock, F, and 
blowing on to it the air or hydrogen cooled in the IN July last, that terrible pest, the phylloxera, was 
worm, S'. discovered in the vineyards of Mansourah, in the pro-

The pump is then brought into action, and the nxy- vince of Oran, Algeria. From minute and methodical 
gen resolves into a colorless, transparent liquid, sepa- , researches, made at once under the direction of special 
rated from the gas surmounting it by a perfectly sharp agents sent in haste by the Minister of Agriculture, it 
meniscus. was found that the trouble extended over an area of 

By means of a hydrogen thermometer, the construc- thirteen acres, in disseminated patches, and it was like
tion of which I shall shortly explain, I have measured wise ascertained that the infection was the result of a 
the temperature of the ethylene, which in one of my fraudulent conveyance of plants from infected districts 
experiments was found to be-123° C. By dint of certain in France three or four years ago. Very fortunately, 
modifications effected in the apparatus, I am in hopes of the admin istration, foreseeing the possibility of such 
achieving a still lower temperature. ' an introduction into Algeria, had got the Cham-

Altogether, I have proved that by quickening the bers to adopt the law of the 21st of March; 1885, giving 
evaporation of the ethylene by means of a current of it very wide power in the matter of the destruction of 
air or hydrogen cooled to a low degree, its temperature the phylloxera in our fine colony. So the service 
is lowered much under that of the critical point of oxy- that was organized was enabled to at once take most 
gen, and that in such a medium the oxygen liquefies vigorous measures to destroy the infected vineyards, 
most easily. * which it immediately surrounded with a cordon of 

This experiment is so easy of accomplishment that soldiers, who had orders to allow no one to pass ex
the practice of it may be commenced at once in labora- cept those employed in the work of destruction. In 
tories, and be repeated in public lectures. these sorts of treatments the object to be attained is 

The apparatus I have describedhas been constructed the complete annihilation of all the aerial and subter
with great care by M. Ducretet, and I have to thank ranean parts of the vine, in order to be certain of hav� 
M. J amin for kindly permitting me to perform the ex- ing killed all the phylloxeras. The work of cutting up 
periments in the Physical Laboratory of the Sorbonne. and bUrning the vines, in which the soldiers aided, was 

.. M. E. Sainte·Claire Deville, engineer to the Gas Company of Paris, and 
Bon of my-inm�triouE! master, has now for some time, by my advice, been 
studying the problem of lowering the temperature by means of the rapid 
evaporation of chloride of metbylene, and has establis hed that, by sufll· 
cienUy cooling the injected\air, temperatures varying from -230 C. to -72 0 
C. mIIy be mIIlntalned nellr,y constant for several hours • 
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proceeded with without delay-the destruction by fire 
being followed by drenching the stumps with petroleum 
(Fig. 1). As some larvle had already been observed at 
the time of the first excavations, it became necessary to 
take measures at once against one danger-that to 
which the vines of the vicinity were exposed through 
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